INTRODUCTION
A goal of dairy cattle breeders is to increase genetic merit for milk production. To determine the effectiveness of breeding programs, genetic trends in dairy cattle populations must be monitored. The purpose of this study was to investigate genetic trends in milk production among Holstein, Ayrshire, Guernsey, Jersey, and Brown Swiss cows and sires in the Northeast. lactation records of a cow were used to estimate genetic merit of cows and sires. The cows were divided into two groups: artificiallysired cows (AI) and naturally-sired cows (non-AI). The AI cows were cows with an identified AI sire, but non-AI cows were cows either with an identified natural-service sire or cows without an identified sire. Numbers of cows per year of freshening are summarized in Tables  land 2. Unbiased predictors of the additive genetic value of cows and sires were obtained by best linear unbiased prediction (BLUP) as described by Henderson (10) and Slanger et al. (21) . The model was y= X~ + Za + Zp +e where y is the vector of age-adjusted milk records; /3 is a vector of fixed herd-year-season effects and the population mean; X is a known design matrix; a is a vector of additive genetic values of the cows and sires; Z is a known matrix relating elements of y to elements of a; p is a vector with each element being the remainder of the total genetic value plus the permanent environmental effect specific to a particular cow; and e is a vector of temporary environmental effects. All elements of a, p, and e have zero expected values;
MATERIALS AND METHODS

Records of
Var(a) = Ab20~ where A is the numerator relationship matrix of the animals in the herd, b 2 is the heritability, and 0~, is the within herd-year-season variance of records in a noninbred population; Var(p) = I(r-b2)a2v where r is repeatability; Var(e) = I(£-r)a~. Further, a, p, and e are uncorrelated. The covariance between records on different animals is due to additive genetic effects; thus, Ab2a~ is the matrix of covariances between the cows and sires used in the herd.
The predictions of additive genetic value or genetic merits were used to estimate genetic trends. For estimating genetic trends, a cow's estimated genetic merit was used only in the 1978 J Dairy Sci 61:607-613 607 where nip is the number of daughters of sire i first freshening in the pth year, and ~i is the predicted transmitting ability of the ith sire. Genetic trends in the cow population were estimated from the regression of yearly average cow merit on year. For the pth year, the average cow merit was I where mp is the number of cows first freshening in the pth year, and ~j is the predicted genetic merit of the jth cows. 
RESULTS AND DISCUSSION
The average predicted genetic merit of cows and transmitting ability of sires by year for the Ayrshire, Guernsey, Holstein, Jersey, and Brown Swiss breeds are in Tables 3 to 7 . Annual genetic trends (regression of average predicted genetic merit and average predicted transmitting ability on year) are in Table 8 .
Estimates The rate of genetic improvement for milk has been small but relatively uniform in AI and non-AI populations of Holsteins over the 14 yr. The increase in genetic value for milk for AI and non-Al cows of the other four breeds a/so has been small but has not been uniform. Estimates of annual genetic improvement from other studies are listed in Table 9 . There are no reported genetic trends for non-AI populations, except for Holsteins, to compare with the genetic trends of non-Al cows that were estimated in this study. For Holsteins, the estimate of 31.0 kg/yr is higher than the only previous report of 23.0 kg/yr.
Trends in the average transmitting ability of AI sires for the Ayrshire, Guernsey, Holstein, Jersey, and Brown Swiss breeds were 23.7, 14.6, 17.9, 18.3, and 34.7 kg, which agree with the range of previous reports of 17 to 28, 16 to 17, 16 to 25, 11 to 17, and 23 to 41 kg. However, annual genetic trends in the AI cow populations for the five breeds were 36.1, 25.4, 26.1, 25.0, and 38.1 kg, consistently less than previously reported estimates of 34 to 55, 32 to 92, -3 to 166, 22 to 83, and 46 to 81 kg. In doubling the trends calculated from average transmitting abilities of sires to estimate genetic trends of cow populations, it is assumed that genetic improvement is constant each generation. This assumption implies that the genetic change due to sires is the same for each generation, which may not be appropriate (20) .
CONCLUSIONS
Genetic progress in dairy cattle has been considerable, although much slower than theoretically possible (Rendel and Robertson, [18] ; Van Vleck, [23] ). Trends in the genetic contribution of sires of the five breeds were less than previous reports, suggesting that estimating genetic trends of cow populations by doubling the trends in estimated transmitting abilities of sires is biased upwards. alf AI or non-Al was not indicated, it was assumed that both AI and non-Al were in the study• bweighted regression (Smith, 1962) Twice the linear regression of average sire merit on year.
